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(54) STATIC ELECTRICITY PROTECTION CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a static electricity 
protection circuit that can protect a circuit network 
in a circuit module from static electricity without 
affecting adversely miniaturization and weight 
reduction of a mobile communication unit. 

SOLUTION: In an antenna switch 20 to which the static 
electricity protection circuit 20 is applied, the 
static electricity protection circuit 20a built in the 
antenna switch 20 comprises a capacitor CO that is 
connected between an antenna terminal ANT, to which an 
antenna is electrically connected, and an input output 
terminal J of a switch circuit 20b and of an inductor 
L0 connected between the antenna terminal of the 
capacitor CO and a case grounding FG. The inductor L0 
and the capacitor CO block intrusion of AC and DC 
components of at least a frequency lower than a 
communication frequency of the mobile phone. Since the 
static electricity intruding from the antenna escapes 
to the case grounding FG at the pre-stage of the switch 
circuit 20b, the static electricity can be blocked 
against the switch circuit 20b. 
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-5 S»*I l - 3 <D^i"nd»— «t£fMc0>IMI 
[0 0 0 1 ] 

[0 0 0 2] 

dWPHS) &ft*£t-*»»ffffl««»£>«JI 
[0 0 0 3] £~6T\ ^«^£fc*Lfc#lffl»£as 
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[0 0 0 4] ^(Dtiib. ^<D£ot£mM£M&:^Z>h<0 
t IT, «fM¥6 - 1 1 2 8 5 0f^«|l||/Tjn5& 

m»«»HiK*s*>5o rco»m»«si[p]B-rtt, tv^ 

tizmm&$k<D (l/4)«fi#S«Sr»A'rSwi:-c, 
(i/4)Sl*Kii™«^ff[^lt^yt a 

tt, ^Ol^fj: (1/4)jK**S*S:ao"C»»{SlJ^i« 
[0 0 0 5] 

20 ^¥6- 1 1 2 8 5 0*4>«^H!^SttS»««« 

BIIeIBI-J;S^, (i/4)»fi*S»tt, 

iti^^btM^W (i/4)jftft*fi«&-KJt6fc 
^S:*«"f 5iK*35S^"f 3 r fltt 

[0 0 0 6] *IBW*i, ±iEL^WBSrHf*i-«^:«>^ 

[0 0 0 7] 

If i fio»«»«ai[H]B-ctt, 
-/McfufET ^^^JKfifc $ ii5 T ^r-^-SSjKflJ i: tuts 

iifSJSiKftJ; ^ fed^*< i fcffi:v^j8[ft02flfatric5>i3«fc 

[0 0 0 8] ^7t, »*«2 0>1>«««a|5]Bt?tt, ft 
50 [0 0 0 9] ^bl:, W**3<o»«««BI[HlB-ett, 
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[0010] £ it*3g4 ©»«»«SiiHiB-e 

[ooi i ] if jjtrf i &W)frmmmcDT >- 

ih-f£ 0 gp^, HIK^^a— /MrrtjKi-5>f i^^^ja 

[0 0 1 2] »*aS2<D3gW-Cti, >^^*cog3gg£ 
n-5»«H. llIB*HO»*Bi:a:«cW^16»Stbri^r: 

[0013] iM3WKU [hJBS^-v^ — /utcrt 
[0 0 14] 8»*«4<Z)*^-Cfi, 0^^- /Hcrt 
[0015] 

o^ti i -mi 2 fc#BBLtRflt5, £i\ ryf 
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C8 8 0-9 1 5MHzf«ffiU ± 
Ma5 6 0, t^7 0, TVff 8 0, r^r-ir 

[ooi6] mmn e o « % *n^t m&m (88o- 

JO 9 1 5MHzf) ^Kjaft^feprffi^ftJEWJIWffllBaS 

(kt ratfflvcoj *v>5 0 ) 6 2, z.<Dmmmv 
co62^ istzmmmm^ t aswaw*^ a* s 

£i&w l jjmm~fz>&mT>''76 6, rcoaswr^e 6 
6ottj**»6>*aiai«jajK* o 1 smhz^) £<9t>^ 

Fj t^Oo ) 6 8. *5<fct^ Attl^lr?iMit6 

^ffrv^e 6ic*fL¥« • *^<0AttWj£*&?T5 

[0017] Sfa^R 7 0^ s T^^-TS 0 t^«fc t> Sis b 
(J^T TBPFj il^o ) 7 1. BPF71 <Offl*« 

#Sr*t«"t"5$«r 3. ro^ff r>^7 3cz)m 

*^b«a»S«««* (9 2 5-9 6 0MHzf) J; <9 jff 

30 %tM%z (HT rgffffivcoj tv^5p ) 7 6. rcog: 

jffflVCO 7 6^bl^tt^^ff i^f|7y7°7 
^7 ■ ^¥&<DAft£}&&&ft5s< : 7^7 

[0018] rcoj: 9 lc*H^ffii^S»m^lilHl 
K«:ft*Ltr 2 Olt 7yrt8 0(: 

<. SfsSB7 0ffiiJ(c:^i9^tp— SB 6 0 \C X «9 

[0 0 1 0<^*^SrE 1 , 

50 2 0 at*, 7yft8 0^iI^M$tl67yft 
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Alll^Sf J ^ffll:8ISW3>ryfC0 n 
=3 yfyfCO tz>7 >-7-^j»^- A NT«^—iHflli:K 

««sn-c*5 9, ryft8oij^t)SALt»s« 

Sr. 0B^<*r L-CCO^^ y^m&l 0 b Otfj^T'M^g 

[0 0 2 0] o£ <9 , |>««CO»«»^(i*©*«j> 

COirtcJ: "9fi54SiiiS7 -r/u^ (Jt^T Thpfj £v> 
bo ) &Mf&~r?>ZkX\ il^^^«2 0b(: 

V-^CO^r^ ^#9 9 LOJ: <9 t>7>-7^8 OftiJl-{ie£ 

110^2 0 a ©B*«»FG^LT^^ yf!18 2 0 
ryft^^ 7f 2 7«2 0 

[0 0 2 1 ] -f V^^^LO^^V^V-^COi:^^ 

m (sit ti&mmmmfe%c} ^^3 0 ) fcu^ mz.& 
mmm£gm<ommm$ims 9 i sMHz^^tiit 9 0 

MHzBU^tCK^^tlS (110(A) #08) 0 -Oj:9t- 

H P F lz«t &1&&XKm$L» f CL£ii«J^ 

0 a 0{KJfflK0rjnftft f CL^^^tt5i\ ip p pf»l: 

miH]^2 0 a f:J;6Tyft^^ ^2 o co^Mit^ 

[0 0 2 2] H 1 {ZTjk-tJ: b \C *4 ry^HIS&2 0 b 

8^^ym^-KDi , D2 ©lsl»*^&« 
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XiM««B@B2 0 a (dSSKSix^*^ J £<a|HJtf> 

k\c£ox, S^t x legs * yr y t c i 

8tx>T y^^-f tf-— KD1 Sr^LTSESItft^aiftS 
tiS^fcK:, ^nyfyfC3 CM^W^fy^ 
**L2 GDiSJlSt^-f y^>?4f<<C*— KD2 «aS3£«E 

W^fcffi-f yf- ^v^^ftsj; 51-, ^^yfyf 

KD1 . D20ls]B*^sSSI*Sns„ — 5fB 
£P6 O^««SixSiB J PRXi:»«««fli0B2 0 a d 

gi^ns^ j k<Dm<Di£mmma\,^x^ m^-v 

■ cnt {2:Hi*D**LS*J«i«JE^Wfcix6r. £Ki«fco"C. S 
^□yfyfC3 ^^£n&^>^^L2 
*4 v^^ftf^Jsr— FD2 WiiH' ^tr— yv^Mfc 
Sfc#>, ^^yfyfC3 d^y^^L2 

4 $r — KD1 icj: 9«£;h,3J; ^^>"r^ 
C1 , C3 , C4 % ^>^'^^L2 , ifi5H«^>f 

jf-^-^ifeSGlc^^-rfc^^n yfyttfcSc 
[0 0 2 3] I^J: 5 t-^-T vf-m&Z 0 b 

-FD1 , D2 ^JR^rRjmJE^Hlftl^tbSirr^, 

Tx^b^^yfyfci, i§i^iS^-f y^spp^ 
ir- KDl , ^^v^V^C3 *T?^fiiSfiKdSSgjfc 

KD2 jI'j£0-rv^^^L2 CD— S8^3E«E«Jl-t>«#«* 
^nyfyfC3 ^J;t>*#mM^SlHlS§2 0 a ^ L 

t r yr t*^ an t iiffittSixfcr yf 1 8 oa>k^ 

[0 0 2 4] — i^T-VCNT Id^D^tLTV^c^J^m 

n-cv^as«s^>r ^^>^^v^--'kdi . D2 coir 

*f*I«BEdSWrfcnSi ^5. »TX/5^g^yfy 
f-CI . S5J1?S^>< y KDl s 

^v^c3 s^eaijRB^xaEwtcaBfstLs^tt 

(e, KHjK^^ y^-v^^^-— KD2 m<04i'?#9 
50 ^^>^Vf-C3 , >fy^^^L2 ^ctO*^^^ 
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[0 0 2 5] LfciSot, ilffTX^&SfjaTOfi 

j: tfs^ j & jb^f r x * r^eaisss stmse 
*fci*B»rf- v^^a— kdi , d 

is KD1 , D2 tt**ft:lc:j:f9*dtSnSo 
»fiMEIK2 0 a 5/^lDK2 0 b«Tyf«f- 

5UfcSH]&2 0 aCD^^^^^LOt^J; UI*»*FG 

[0 0 2 6] "T% 7yft^^f2 0^ISi 

(c^-f J: 7^7^^2 014, W*.lil4Jl 
a>#7*1r7 5 s^J&B (J^T r»£j cbv>9o ) 2 
2 . 2 3, 2 4, 2 5, 2 6, 2 7, 2 8, 2 9, 3 
0, 31, 32, 33, 34, 3 5Sr9Iltt7^y 

mm i&um^-r&^ticxvmi&ztiZo #*b\ isi 

[0 0 2 7] {14 *U:t*BI 5 (r.7^1-j; 9 C T ^ s f~i'^ 
^7f2 0^t6li(t 3yrytC1 , C3 , 

C4 , ^y^^^LO , L1 ^<DM&ifcn%&&nz>ffiM 

frt>mz.SUKf<? — 'y2 2 a, 7-^/^">'2 2 b, 

2 2 c&wm-rz>mm2 2«ti, ^cdtc»£2 2 

ri>e><7V^ TaK— /U4 1 , 4 2, 4 3, 4 4, 4 5, 4 
6, 47, 48, 49, 50, 5 lHMt6S«2 
3, 2 tl o ^fcr<D^^2 4<7)Tl- 

'<#T — W<# — >'2 5 a §rMt6SS2 5 j&M&H 
L, -£<£>TI-£tK2 2, 2 3, 2 4, 2 5^b^7 

$-/l/4 1, 42, 43, 44, 45, 46, 47, 4 

8, 4 9, 5i^MtSiS2 6, Sb(c:(i>r 

SE2 7, 2 8^ ttt-etUfc«-r5„ tLT, Xfi2 
8 <£>TlCg>K 2 2 , 23, 24, 25, 26, 27, 2 
8 fi>b<Ds<<4 T* — ;l/4 1 , 42, 43, 44, 45, 
46, 47, 48, 49, 51, 52, 5 3*^*t 
5162 9, 3 0, 3 1 , 3 2, ^^^^^r^Vi^CO 
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— .XCTV^ — ^ 3 4 a ^^tl^tlMfSrt^&^LS 

3, 3 4ds-ttt-enffiiiu, *T»t-*tE3 5 

6o 4*5, If 2 2, 23, 24, 25, 26, 27, 
28, 29, 30, 31, 32, 33, 34, 35 \zM 
jfc&tl&'^Tft— /U4 1 N 42, 43, 44, 45, 
46, 47, 48, 49, 50, 51, 52, 53 ftH 

[0 0 2 8] ftTJil-ffifi-f"5S«3 5Cte, r^T-t 

70 ^£>, SSS5 3 5a, 35b, 35c, 35d, 35 
e, 35f, 35g, 35h, 35i, 3 5 j ^Itb 

IT, «3 5a«^TX, 11^3 5b, 3 5 
d, 35f, 35h, 35i, 35 j S G * 

tlilftftttFG, «3 5c(l^RX, t»3 
5efl^T-VCNT , SftS3 5gtt7yrtSfANT 
(C^^niC^i-^o *^SS3 2, 3 3, 3 4^ 

9, rixP>^««S|53 5 a~3 5 j tcJKiRStt^rtWE 
20 |23a, 30a, 32a, 32c, 32d, 3 2 f , 
3 2g, 3 2h, 3 2 i, 3 2 j *ffli\ZL IT 
[0 0 2 9] 4ib\ d4*Dj:I/|g]5 l^^-T «fc 9l-, 

^^^L2 ^ c t^^>xVii-c2 fc&mgimz&zmm 

If:: k\z£Z>T ^"r-r^4 y^2 0 & fc<DjsMik&]fo 

jo mit&mf tK< it, ^^«2 0bHit 

[0 0 3 0] ftf ARKKi J: SM«S:7 

40 -J-*>T 5^2 0 ©7 VrtS^ AN T CM L t <h # W 

ajj&B**£ia i . iie-^stc^vxtM^So la 

6(C^-fJ;9(c, T^7^*>f ^2 0^O»«ft©PP 
SOtt, IEC 1 0 0 0-4 - 2 : 1995 (»«**JcS; 

^ ~y~ -Y ^^s^ emc fmm [cmm-t&mm^ 

Stilt? 9 > K/l^-yi 0 1 IllMQfiOitiil 0 3£r 
irtT^i/-yi0 2MU ^rCO^U—v l 0 2 CO 
iH7yrt^^ ^^-2 0Sr«tf9ftttfcf&*l 1 0 £rHic 
tLTA«^l 1 0 allMW^l 0 5T*± 1 6 k 
50 v©|»m*SrBffilHl»Bij!iDL-CV^o **3, T'u-yi 



-5- 



9 

0 2ttSj«tllS«©*ff»»FG^tBaL, ffi#Ll0 3 

ft, ftftllO ©A^J^f 110a £*U *?-T 

X * fcttflB^ R X 1 1 0 Otfj^T- llObUft 

[0 0 3 1 ] *1\ 7>ft^^2 0OTyft« 
-7- A N T KIMjKSrHMjD Lfc <h # l-SH^T X * fcfctfB^- 
RXK»KfflS«JE*«!l5£Ui:. o£*9, »10 0 
K*5^T, f&*l 1 OWA*«fl 1 0 a <£>3fcSS <!: fr® 
0 5 ct(7)^-e± 1 6 kVO#f^J:§^]» 
««rffi3 OlElfTV\ ^^ittcttlM^l lOb^bi 

^/msh 2 8 m) o 

[0 0 3 2 ] fW^, W^TXSfclS^F-RXj^fefll 

tttasisiEcosp^g^, #m««giiHiK2 o a ^ii^^ 

t©T12 8VCfc6©l:»U »«««»i»2 0a 
Srffi^V^^T'lj: 2 8 8 VT*fe5 I «!: ^^o^ n r. 
tiKcfclK #«»«f||HlB2 0 aSriB^r^f 1 ^^ 
^f2om »«ft«SllHlK2 o a Kij; ^ryftiS 

W**3|[«c* s #««?8aB$n#5*/h«JBE 1 5 0 VJ^T 
0S&2 0 a £ii;t#^fc^T-{i^ftj35 2 8 8 Vt'feSr 
K*<o^*#^»^TX^i«^RX©«a^SN*S 

[0 0 3 3] H7*3j:t^ia8i^i-J:5t-, 

fcSt«saitft©ryft^-f 5^2 o#(7>^A*i^ 

f'o H7*5j;t) 5 ia8(C*5t^T, (A) tt»«ftPP*D 

HftOfctf^ [18(B) tt#«»PP*O«Ofc(0-C% ffiStffH 
Ji8 0 0MHz~ 1 0 0 0MHzT*fe§ o 17(A) , (B) ^> 
J; 51-* I>«««SIIhIK2 0 a ^mX.tz.T ^y- 

*[iMLTV^^^„ rtlld^U g|8(A) , (B) 75- 

ft««tftff[UKg2 0 a S:Ix.ft^7>ft^-f 
Tte. f^m^TOPfu «t «9 t)#lMPP»0^^ o . 2 
6 d Bgg(OffiAi*^t|jD LT^5 I ^^t»?5^c ^ 

tin, fj^Lfei: 9 t-#mM^iimss 2 o a 

itsryft^^^f 2otu »fi^liiUK 2 o 
a ^ryft^^ ^2 of^icoffiiife^-r y^rtrj 
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7t— KD1 % D2 STftBLTV^rtdSiiBStLfco 

[0 0 3 4] I^TTyft^^ y^2 0^tg^c-r^)# 
«««||lH]K2 0a<D*»«S:ia9tc:«<5V^T. 
tttikmmb 2 0a Cilt^- 5 0 0 [UEP^D Lfc»&|£ 
i3ltS#«««*^^»Jft«»*»tti:S:Bli 0- 

$mm& 2 0a IT, »S««»IhIK 2 0 

70 S:«S!c"rS»«««*lHlB4 0 a ^Wb*t£o o£ 
9, »«««ailBllS4 0a*«J«i-5>r>'^^^L21*3 

j;i>^>^v-^c2o^#m^iitH]^2 o a 

:i:THPFMU ^rO^^i- ^ C21 , C 

tiaot, if^tTBPF^MLTl^o :nC 

[0 0 3 5] r^t^«4 0ailJ;5BPFW 
^9 i 5MHzC0i:^lC^ % 9 0 MHzftfrf&lClS!^ £ ti, £ 

r^««Kff^]j6^:j ti^5o ) fCH^i. 3GHzffj^tc 

(110(B) o J: 5 {^B P Flz£ 

^i&mmmmmw f cL^S5«^»f^jfi* f ch^ 
^tznm^m¥m^m^mm^4 o a ois«aHef 

m$L%:f CL*5j;U«i««aW»jK»f CHSrRS-rtttf, K 

^>--7Vf-^^n>-7 ; Vii-C20 > C2K C23^ffll^^ 
**Sft^©r% »m««»[ElK2 0 a tPJ«, 
110^4 0 a (aaryrt^^ iX^-4 0 (D±mit^n 

[0 0 3 6] r<7)«t 5(-***tLfc»«»«BllllK4 0 
40 a W»«»P£Jhflg* ^f^^^flle]^ 2 0 a t Jt«-f-.5 
7^^, #««C«9ll5]K 2 0a. 40a \Z&m%L& 500 

(^4 0 d BSta§g^LT»ia^«18lH]K2 0 a N 4 0 
a^gtU »«»««|H]]l52 0 a*fctt4 0a^r^ 

fWANTi:+ 3 k v<mfrnmc£z>m. t Ptkm$:5 
o oini^^^-rr ^(c £ m i i h 1 2 

<ox~ihZ>o te*5, r^Hir^CB) ti, #ffi»«»lHlB2 0 
50 afeSVM4»«*«BllHltt4 0aS:^1"*ri:ft<, it 
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[003 7] HI 1 1 (A) [ZTrrfmfcmgkte, 

«#^/K^jaa6»^*Wtt-CfcSo liiiHi KB) 

(Z)^M^ 4 0 d BMis 1X^61^: (^DX., 5 
OMHzffi«*T0>i£8te£#3&S 1 OdBSa»gUV^ 
Z.tfct>frZ> 0 #«»«SI|hIK"2 0 aJcJ;SH 

BStlt 112(A) tC^fa'J^*^, §lt 

(B) tSrlttt-r*^. »«*«»IhIK2 0 al:«t«a* 

(mi i (a) ) tmm, m.&Lts.ftiszxm'EHzn&miSL 

»dS4 0dBSa**LT^5, ^7trco#mMmi[H3 
R40aHJ;5^ 2MHz-3 0 0MHzSt«t<7)^ 

i i (a) ) t^tiHtti^rH^^o 

(1. H««fiMlHltt4 0 a CtSBPF^ 
^IIIh1SS2 OaHi^HPFj;!) t>f¥A«fe^#^r. 

<hdS*B£ftfco 

[0 0 3 8] *H16J»l»{c:«5# 

«$(i£1fle!&2 0 a £rigffl L/cT >^^-f y^2 0 

151882 0 aft, 7yrt8 O^tM^M^ti^Ty 
ftSf AN T (r^^JKJBHW) t^7fHIB2D 

fflj £ m F G <h CO M I C gSK $ ft £ f > ^ ? * L 0 

^>T ^^0882 0 b<DSfta^ttftc«»FGfliJ«c:JSjOS 

& ait m» * *> * » 

[0 0 3 9] 
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[0 0 4 0] »*JS2©«W"Ctt, -f^^^^OSJK* 

/o ftasyfirau isiBilH©»*i:ieat«j^|ftiit ^ftrv^r 

[0 0 4 1 ] B»*«3(0|6WCtt. @B*^ a -/H:rt 

i^^r^paih-r^r ktfX*$Z> 0 L^oT. ^ftfriift 
[0 0 4 2] g»*3S4<D^5W-Ctt, 0B*v?a- yK^rt 

9«f^*ft*r.i:^e>. rftbtfM^^^J;^^ 

[mn ^mm<v-mmmic&^m^mmm&m 

[12] *»ll:fc^7yrt^^;^^6l 

[13] ^n»^tc#^Tv^-^^^ y^mm^m 
[14] *nj|g»ttic«^r >T-rx<< yT-n&mmm 
[05] *nmmm\z&zT^i-xj v?-<D&mmm 

[16] *»ii:i67yr^^7fi;flM^ 

&7jk-t¥f$kmX\ 17(A) tt#«ftHMDlW<0fcO, 17 

(b) tt»«*Bwna<7>>bwc*>So 

50 [18] »«*««IiIKSr<lx.^V^>'v i ^>r 
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CO. 18(8) Hi&mSvWM^^^^-CfeSo 
B P F £«f£ Lfc*frtf>[iH»H-Cfc 60 

[no] *j8jBS»«(-«s»««««iH!B<oaa«tt 

Sr^i-WttH"?* Hi OCA) (iHPF^t)^, HO 
(B) BPFOtOTfcSe 

[(Hi 1] *jttt«ffitc««»«««aHiIK^»««S: 

1 (A) liHPFOt)^ (HI 1 (B) (HPF/^L) 
[Hi 2] *3l**«^ffi«5»m««HliIB^»««S: 

2(A) {iB P FCDt>cO, 112(B) (BPF^L) 
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[»*G>RW] 

2 0 /yrt^-fyf (InlSg^v^ — ^) 

2 0 a wmsmm&K (hpf) 
20b 5/^©b (mssiB) 

2 1, 2 2, 2 3, 2 4. 2 5, 2 6, 2 7, 2 8, 2 
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